Evidence from a Field Experiment * We provide new evidence on the link between beauty and hiring practices in the labor market. Specifically, we study if people with less attractive faces are less likely to be contacted after submitting a resume. Our empirical strategy is based on an experimental approach. We sent fictitious resumes with pictures of attractive and unattractive faces to real job openings in Buenos Aires, Argentina. We find that attractive people receive 36 percent more responses (callbacks) than unattractive people. Given the experimental design, this difference can be attributed to the exogenous manipulation of facial attractiveness of our fake job applicants.
I. Introduction
Several countries are currently analyzing the implementation of compulsory anonymous resumes that forbid candidates from including information such as a photograph, and/or their name, age, marital status, gender, and nationality, which could trigger discriminatory hiring practices. 1 We conduct a randomized field experiment in Buenos Aires, Argentina. The common practice of attaching a photograph (a "head shot") to the resume explains our interest in this country. Although we analyze a different question, our experiment design follows the empirical strategy utilized in Bertrand and Mullainathan (2004) .
This initiative is a response to an increasing concern about job market discrimination against certain groups. Our paper contributes to these policy discussions by providing experimental evidence on the existence of discrimination based on physical appearance in an early stage of the job search process.
Discrimination based on physical appearance is potentially important. For instance, in a randomly selected telephone survey in the US (Kuran and McCaffery, 2004) , it was found that most of the participants felt that discrimination based on looks exceeded discrimination based on ethnicity or national background. 2 Our results indicate that attractive people receive 36 percent more callbacks than unattractive people. We also document that more attractive candidates are not only more likely to be contacted, but that they are contacted sooner than less attractive applicants.
Given the experimental setting, the estimated beauty premia can only be attributed to the In particular, using recent research in psychology, anthropology, and graphic design technology, we first construct a series of fictitious faces and attach them to fictitious resumes. While we ensured that the resumes were of equal quality (we controlled for their content), we made the faces progressively more attractive or unattractive through manipulations by computer. Importantly, and unlike previous research, we based our analysis on validated definitions of attractiveness (Pallet, Link, and Lee 2010) . We then submit these fictitious resumes (including photographs) to real job openings and analyze the responses (callbacks).
1 For France, see USA Today, December 6, 2004 , "Anonymous resumes may fight discrimination in France." For Germany, see Spiegel Online International, August 25, 2010, "German pilot project aims to reduce discrimination." For the United Kingdom, see The Guardian, January 1, 2010, "Call for anonymous CVs to stop job interview sexism and racism." 2 See also the pioneer research by Daniel (1968) , Jowell and Prescott-Clark (1970) , and Riach and Rich (1987). 3 differences in facial attractiveness of the job candidates. Our findings are robust to the inclusion of a comprehensive set of control variables and different model specifications.
Our article contributes to the large literature analyzing the importance of physical appearance on the labor market outcomes. It also fits with the growing literature showing that attractive people are believed to possess socially desirable traits. Indeed, Feingold's (1992) meta-analysis of this literature reports a robust association between physical attractiveness and many personality traits, social skills, mental health, and intelligence.
3 Heilman and Saruwatari (1979) provide evidence of a positive correlation between beauty and labor market performance. Using data from a lab experiment, these authors find that while attractiveness is advantageous for men in managerial and clerical jobs, attractive women are favored only for clerical jobs. Biddle and Hamermesh (1994) provide further evidence of the beauty premium. Analyzing self-reported data on respondents' appearance and labor market variables, they find that unattractive people earn 5 to 10 percent less than average-looking people, who in turn earn less than the good-looking individuals. Interestingly, the effects for men are as large as those for women, and the impact of an individual's appearance is found to be mostly independent of occupation. In a related work, Harper (2000) study individuals born in Britain. He finds that the penalty of being unattractive (a self-reported measure) is about 15 percent lower wages for men and 11 percent lower wages for women as compared to the To our knowledge, this is the first study combining validated measures of attractiveness and an experimental design to analyze the link between beauty and the labor market.
II. Related literature
A relatively large body of empirical literature has analyzed the correlation between beauty and labor market outcomes (for a review of this literature, see Hamermesh, 2011) . However, the evidence demonstrating a causal relationship is scarce. 4 attractive applicants. In contrast to Hammermesh and Biddle (1994) , Harper (2000) finds some evidence for occupation-specific effects, which may be attributed to either occupation-specific discrimination or to productivity effects (i.e., larger penalties are found for unattractive women working in clerical occupations). More recently, Fletcher (2009) uses longitudinal data on wages from the United States and finds that wage returns to (self-reported) attractiveness are large (5 to 10 percent) relative to the returns to ability (3 to 6 percent).
Most of the non-experimental evidence on a beauty premium comes from the United States and the United Kingdom. An exception is the study by Sanhueza, Bravo, and Giusti (2006) , which uses survey data from Chile. Using a ranking committee to measure attractiveness, they find that the beauty premium in wages vanishes after few years in the labor market.
The works cited are all non-experimental studies. The identification of a causal link between attractiveness and labor market performance is a complex task: one that becomes particularly questionable in non-experimental settings. Different sources of biases, ranging from the selection into occupations/labor market to the potential reverse causality from income to attractiveness, might contaminate the results obtained from non-experimental settings (Bertrand and Mullainathan 2004) .
Most of experimental studies use (imaginary) screening processes. 4 Our paper contributes to the literature by conducting a randomized field experiment in Buenos Aires, where we sent resumes of fictitious and equally qualified candidates to real job openings. Importantly, the resumes included fictitious photographs of our fake candidates' faces, manipulated to modify their levels of attractiveness. This strategy ensures that individual's differences in marginal productivities (productive Using a sample of real managers in financial institutions, Marlowe, Schneider, and Carnot (1996) find attractiveness and gender biases, where the extent of the bias is generally smaller for the most experienced managers. Watkins and Johnston (2000) find that attractiveness is an advantage for females, but only when the application was of a mediocre quality. endowments) are controlled for, and isolates the recruiter's judgment about the applicant's attractiveness.
The closest empirical study to ours is Ruffle and Shtudiner (2010) .
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Our experiment focuses on facial attractiveness. We follow Budge (1981) , who argues that the face is the most important component of a person's physical attractiveness. In this context, Argentina provides an ideal setting for the analysis of the relationship between physical (facial) attractiveness and the hiring practices of the labor These authors analyze the effects of attractiveness on callback rates following a similar experimental strategy to ours but in Israel. However, on methodological grounds, our approach differs from that of Ruffle and Shtudiner (2010) in an important dimension: how we measure beauty. Indeed, previous papers analyzing beauty or attractiveness have used subjective measures of beauty to rank physical appearance. In particular, Ruffle and Shtudiner (2010) use a ranking of photographs, which is the result of the subjective assessments of the authors, their (female) assistants and eight judges (4 males and 4 females with different professional backgrounds including economists, hair stylists, and public relations). By definition, subjective measures of beauty can be influenced by culture, idiosyncratic perceptions (potentially influenced by age, race, gender, education, etc), and even cross-cultural interactions, which could limit the scope and interpretation of the resulting findings.
In this paper we follow an alternative approach, which avoids the previous concerns. Specifically, we use the latest psychology and anthropology research to build what from a scientific perspective could be defined as attractive and unattractive faces (see section III). Importantly, our results demonstrate the validity of these objective measures.
To sum up, our paper contributes to the literature by combining a rigorous methodology (a randomized field experiment) with a state-of-the-art validated measure of beauty, which goes beyond the subjective and culture-influenced concepts of attractiveness commonly used in previous studies. This allows us to assess the effects of beauty on labor market outcomes, as measured by callback rates. In order to produce realistic and representative resumes, the first step of our experimental design was to download around 200 publically available resumes from a popular job search website in Argentina.
Generating the resumes 7
We restricted the analysis to individuals seeking employment in Buenos Aires, holding at least a high school degree, and who were searching for a job in one of the following occupational categories: sales-commercial, administrative-accountancy, marketing-advertisement, secretaries-receptionists-customer service, gastronomy, and general unskilled positions (such as cleaning and maintenance, clerical work, and technicians).
Based on the format and structure of these resumes, we constructed a set of fictitious resumes that were filled out with fictitious names, ages, and addresses. 8 We concentrated our analysis on two age groups, 20 to 23, and 26 to 27 years old.
The names and surnames used in the experiment were obtained from a list of the most common names and surnames in Argentina. In addition, to each of the fictitious names, we attached a national identification (ID) number. Importantly, Argentina uses a strict http://opinionsur.org.ar/joven/Como-armar-un-curriculum. 7 We restricted the analysis to individuals with high school degrees, post-secondary technical degrees (also known as "terciario" degrees in Argentina), and college graduates. The vast majority of the ads in the job-search website require at least a high school degree. 8 We selected these occupations because they represent a large number of job openings, representing 56 percent of the total ads. 9 See Silvana Herrera, "El origen y la historia de los apellidos en Argentina," Diario Perfil, March 19, 2008. continuous numeration of ID numbers; as a result, ID numbers are linked to the age of their owners. This prevented us from using fictitious IDs in our study. We overcame this by utilizing real ID numbers from a group of twelve individuals who signed a written consent authorizing the use of their ID numbers. We selected this group so that six of its members were 20-23 years old and six were aged 26-27. Once we concluded the process of generating names (and IDs), we set up email accounts consistent with our list of names. We generated one email address per fictitious applicant. We used the common domains: hotmail.com, gmail.com, and yahoo.com. The marital status of our 20-23-year-old fictitious applicants was set to single, while those aged 26-27 were randomly assigned single or married status.
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With respect to the human capital of the fictitious candidates, we randomly assigned one of three schooling levels: high school degree, post-secondary technical degree, or college degree.
We also randomly assigned fake addresses to the resumes.
11 For those with post-secondary education, we listed the name of a university. These names were selected so that they best complied with the educational requirements of the vacancy. For those with a high school degree, we listed the name of a high school selected according to the applicant's neighborhood of residence. A bank of public high schools was constructed for this purpose. Using the official websites of the City of Buenos Aires and the Ministry of Education, we randomly selected public schools for each of the 15 neighborhoods of Buenos Aires.
Finally, those with post-secondary education were assumed to be proficient in English, while those with high school degrees were assumed to have basic knowledge of English.
To construct the photographs, we first took pictures of 50 real men and 50 real women, between the ages of 20 and 30. The 100 photos were taken at Universidad de Buenos Aires. Each photographed person (all of them college students) signed a Generating the photographs We based our identification strategy on the following typography: resumes of attractive individuals (males/females); resumes of unattractive individuals (males/females); and resumes without facial photographs (males/females). This yielded six types of resumes (three for each gender). 8 standard photograph authorization form. The images were then manipulated by a professional graphic designer, who transformed the real photos into fictitious ones by randomly mixing up pairs of real pictures (i.e. she took two pictures at random from the pool of 100 photos, and then mixed them up using the Morph Age Pro software -see details in Appendix 1). This process yielded 25 new photos of fictitious individuals: 13 women and 12 men.
Our measure of facial attractiveness is based on Pallet, Link, and Lee (2010) .
These authors constructed what has been interpreted in the literature as the first "validated" measure of facial beauty-not subject to an ad hoc committee. In their study, each participant makes paired comparisons of attractiveness across pictures of women faces that have identical facial features (eyes, noses, mouths, and so on) but different distances between the eye and mouth (eye-mouth distances) and different distances between the eyes (inter-ocular distances). Pallet, Link, and Lee (2010) find that facial attractiveness is optimized when the vertical distance between the eyes (i.e. the middle point of the horizontal distance between the pupils) and the mouth (i.e. the central point of the oral commissure, just under the philtrum) is approximately 36 percent of its length (i.e. the distance between the hairline and the chin), and the horizontal distance between the eyes (i.e., the pupils) is approximately 46 percent of the face's width (i.e., the distance between the inner edges of the ears). These new "golden ratios" match those of an average face. These are the proportions we used for our pictures of attractive job applicants. 12 Likewise, we constructed unattractive faces by varying these two distances. In particular, we generated unattractive applicants by moving the two distances away from the golden ratios. 13 12 The face from which the attractive and unattractive pictures were created was itself the result of the blending of two (real) photos, and therefore distance ratios of that composite picture were not far from the more attractive population average. Thus, those pictures were barely modified, which means that ratios are not exactly like the golden ratios, but close enough to them (see Table A2 ). 13 We made this decision following Jones (1995) , who finds that for both males and females, faces subjected to positive cardioidal strain (more distance) were rated consistently less attractive than original faces, while results for faces subjected to negative cardioidal strain (less distance) were less conclusive. This implies that as Pallet, Link and Lee have a width ratio scale that goes from 0.35 to 0.52 (less distance to more distance), our ratio goes from 0.45 to 0.62 (from the average face to more distance). The same happens with the length ratio.
To keep the faces credible, we modified each face based on its own features, but always moving its proportions away from the golden ratios. Table A1 in Appendix 1 presents an example of this process (see the Appendix for more details on the construction of the pictures). Table A2 in Appendix 1 presents the mean, interval, and standard deviations of the two ratios for the full sample, the attractive candidates, and the unattractive candidates.
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IV. Econometric model and results
Final steps
We eliminated those vacancies (employment ads) in which applicants were asked to call or appear in person. For each of the remaining vacancies, we used the bank of resumes to sample six resumes that fit the job description and requirements as closely as possible. We placed three resumes of males and three resumes of females in our sample.
Within each gender we selected one resume of an attractive candidate, one of an unattractive candidate, and one resume without a photograph.
As explained, each set of six resumes was constructed so that qualification levels were equivalent in such a way that the applicants were equally eligible for the job. In some cases, we slightly altered the resumes to improve the quality of the match, such as by adding the knowledge of a specific software program or experience in a particular field.
The final set of six resumes with its corresponding pictures was then uploaded in the job search engine, where all resumes have the same template and format. Through this job search engine, when the candidate applies for a job, the same website sends the resume to the employers on behalf of the job seeker. Importantly, each resume of the set of six had a unique telephone number, which allowed us to track employer callbacks precisely. We used six mobile phones to ensure that recruiters did not receive repeated phone numbers. Table 1 presents the descriptive statistics of our sample. In most cases, the characteristics of the applicants are not associated with facial attractiveness (or the presence of a photo in the resume). Only marital status is unbalanced between attractive applicants and applicants that did not attach a picture. This is due to the fact that marital status was assigned based on the age of the applicant (see Section III). Still, results are robust to controlling for marital status (see Table 3 ). This confirms the validity of our experimental design. 15 
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We are interested in estimating the causal effect of facial attractiveness on callback rates. Formally, we estimate the following equation:
where i indexes resumes; Callback is a dummy variable that takes the value of one when the fictitious applicant is contacted (she/he receives a callback) and zero otherwise;
Attractive is a dummy variable that takes the value of one for resumes that include a photograph of an attractive applicant and zero otherwise; X is the set of control variables that includes whether or not a photograph is attached to the resume; and ε is an error term. The main parameter of interest is β. Given the random assignment, Equation 1 can be estimated straightforwardly by Ordinary Least Squares. that takes a value of one if the job advertisement required a photograph to be attached to the resume). In all cases, the estimated coefficient on Attractive is positive and significant, indicating the presence of a beauty premium. To further explore if the beauty premium is different for men and women, in column 4 we include an interaction term between Attractive and Male. The estimated coefficient associated with the interaction term is not significant, suggesting that the beauty premium is similar for women and men. This contradicts the evidence in Ruffle and Shtudiner (2010) suggesting that only men enjoy a beauty premium, and subsequently, it challenges their explanation, namely that female jealously of attractive women in the workplace explains the punishment of attractive women. On the contrary, we interpret the different results
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as suggestive of the importance of using objective versus subjective measures of beauty.
(An alternative explanation would be cultural or institutional differences between Israel and Argentina, which we consider less plausible).
Our result of a significant beauty premium survives a battery of robustness checks.
Similar results are obtained after allowing for the interaction of Attractive and different exogenous controls. 16 Likewise, the results are unaffected by the inclusion of rich set of controls such as hair color, skin color, schooling dummies, vacancy name dummies, and even firm dummies (fixed effects). The previous results have analyzed the impact of beauty on callbacks using a binary variable. However, from our experimental design, we can incorporate our two objective measures of beauty as controls: the length ratio (the vertical distances between eyes and mouth as a fraction of the total face length), and the width ratio (the interocular distance as a fraction of the total face width). This evidence confirms our previous findings. Both ratios explain the probability of receiving a callback. The estimates for the length ratio are -0.283 and -0.126 depending on whether or not we control for the width ratio. For the width ratio the estimates are -0.1703 (excluding length ratio) and -0.117 (including length ratio). This means that a 10 percent increase away in any of the ratios is associated with a reduction of (at least) one full percentage points in the probability of receiving a callback (or a 12 percent lower callback rate).
Finally, since we know when each of the resumes is submitted and when it elicits a callback (if there is a callback) we can also estimate a duration model (survival model) for the analysis of the responsiveness to attractive faces. Figure 1 depicts the nonparametric survivor function associated with attractive and unattractive applicants.
This figure clearly shows how attractive candidates are not only more likely to be contacted, but also they are contacted sooner than unattractive applicants. We supplement this graphical representation of the differences in survivor functions with formal regression survival-time models. In this case, the dependent variable is "time until contact". Table 6 presents the results (hazard-ratios) associated with different regression survival-time models. The structure of the table follows the one used in Table   2 . The results confirm that more attractive candidates are not only more likely to be contacted, but that they are contacted sooner than less attractive applicants, even after controlling for observable characteristics. Specifically, column (3) suggests that individuals with attractive faces have a hazard of failure (the inverse of expected duration) almost 30% larger than those with unattractive faces.
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V. Conclusion
Using a field experiment based on real job openings in Argentina, we find evidence of the existence of a beauty premium at the early stages of job search. Our main finding is that attractive people receive 36 percent more callbacks for interviews than unattractive people. Previous experimental research indicates that beauty is not correlated with labor productivity (Mobius and Rosenblat, 2006) .
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21 Moreover, the only extreme cases of mental differences associated with different facial structures are those of the Down syndrome individuals, which are not included in our sample of pictures.
If this is the case, our finding suggests the existence of labor market discrimination against the less attractive.
From the perspective of job applicants, our results suggest that attractive candidates should attach a photograph to their resumes when given the opportunity to do so, since including a photograph increases the probability that they will be called for an interview by about 30 percent. Unattractive candidates, on the other hand, should not attach a photograph to their resumes because including a photograph decreases the probability of receiving a callback by about 5 percent. We do not find evidence of effects in the case of not attaching a photograph. We also document that more attractive candidates are not only more likely to be contacted, but that they are contacted sooner than less attractive applicants. Importantly, when we analyze potential channels driving the beauty premium we show that the results are particularly relevant (sizeable and significant) for occupations requiring the interaction with customers (serving related occupations and administrative support such as secretaries, receptionists and general customer service). Our findings also show the existence of a beauty premium for females submitting resumes to positions such as secretaries, receptionists and general customer service. 
Appendix 1. Construction of the photographs
Fifty female faces and 50 male faces were photographed at Universidad de Buenos Aires. Full frontal photos of the faces were taken against a white or light blue background. A fictitious face was then generated from the mixture of two real faces.
This process was done in four steps.
In the first step, two pictures of two individuals of the same gender were randomly chosen to be mixed and to generate a new face. The photos were selected because the size and position of the head of the two individuals was similar. This process was done using Adobe Photoshop. Once the modification was made, the two mouth, nose, hair, etc.) must be the same between the two photos. This was done using a vector technique built into the software. Two different procedures were chosen to establish the hair colour and type and the clothes of the new fictitious person. In the first procedure, these characteristics were treated the same way the faces had been treated: that is, by overlapping the elements in the same Cartesian position. This procedure was used only in the cases when the clothes and the hair of the original pictures had a morphological similarity. If this was not the case, the second alternative was to directly copy the original clothes and hair from one of the two original pictures.
In the third step, and using Adobe Photoshop, the new file was opened to make the necessary corrections to make the pictures as realistic as possible. The skin tone and contours of the faces were corrected, a "blur' filter was applied, and the background of the picture was levelled.
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In the fourth step, the Adobe Photoshop and Morph Age Pro software were used again to emphasize the attractiveness (or lack of it) of the face, modifying the eye-to-eye and eye-to-mouth distance with Cartesian vectors embedded in the software's program. The two softwares used the "golden ratios'" as defined in the text (eyemouth/face length = 36 percent, and inter-ocular distance/face width= 46 percent) to generate progressively less attractive or more attractive photos. Those ratios are found to optimize facial attractiveness. 23 From each picture obtained in the last step, two new faces were generated. Table A1 presents examples of this process. The first and second columns correspond to the same fictitious face, with the average (or "golden ratio") and nonaverage distances, respectively. To provide the reader with an example of the actual comparison that the employer evaluating the resumes will be making, we have added two columns. In the third column, we present a face with the average (or "golden ratio)
distance (the attractive face). In the fourth column, we present a (different) fictitious face with non-average distance (the unattractive face).
23 See Pallet, Link and Lee (2010) on how these ratios matter for the perceptions of beauty. Note: the average width ratio for the attractive candidates is 3 percentage points higher than the "golden ratio" (0.46). This is due to the fact that we barely modified the picture results of the blending of the two original pictures. We took those "average faces" as the "attractive faces" without further modifications, which left us with a slightly higher width ratio for the attractive candidates. 
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